Abstract: Using video microscopy in 225 resected stomachs we detected 32 minute solitary lesions of intestinal metaplasia histologically. The magnified features of the minute lesions showed a characteristic appearance and were classified into three types: meshlike (type A), villoid (type B), and tubular (type C). All the lesions classified as type A exhibited the incomplete type of intestinal metaplasia according to the results of histopathological and/or histochemical examination. In contrast, most lesions classified as type B exhibited the complete type of intestinal metaplasia. We concluded that intentional detection of minute lesions in resected stomachs by video microscopy is simple and useful, especially in cases of minute lesions <5ram in diameter. Moreover, our findings demonstrate that the minute intestinal metaplastic lesions have morphological characteristics based on which they can be classified into three types of lesions. These morphological characteristics correlate with their histopathological findings.
Introduction
It is widely accepted that minute gastric cancerous lesions <5mm in diameter are the initial phase of malignant transformation. 1 Many investigators, especially in Japan, have studied these lesions clinically and/or histopathologically. However, despite the relationship between the intestinal metaplasia classified as incomplete type and the histogenesis of gastric cancer, 2 Offprint requests to: T. Kobayashi (Received for publication on Dec. 10, 1993 ; accepted on Mar. 25, 1994) only a few studies have described minute intestinal metaplastic lesions, 3 and most investigators have examined intestinal metaplasia from a macroscopic perspective. [4] [5] [6] We have previously reported the use of a video microscope to observe the human stomach. 7 '8 With this microscope, the surface of an object is magnified and displayed on a monitor; this procedure is especially useful when examining surgically resected stomachs.
In this study, we employed a video microscope to detect superficial minute intestinal metaplastic lesions <5 mm in diameter, and we evaluated their magnified appearance. We also examined these minute intestinal metaplastic lesions detected by video microscopy histopathologically and by mucin histochemistry.
Materials and methods
From 1988 to 1991, 225 patients (aged 24 to 84 (mean 61) years; 145 males and 80 females) were subjected to partial or total resection for gastric cancer in our hospital and affiliated institutions. Tissue specimens were fixed in formalin and examined. After dissection for a detailed histological examination by pathologists, the remnant tissues without any macroscopic lesions were used in this study. Video microscopy was performed, mainly according to Yoshii's procedure with a dissecting microscope. 9 Briefly, each tissue specimen was thoroughly washed in tap water to remove superficial mucus, stained with hematoxylin-Mayer for about 2min, and washed again with water. The specimen was then submerged in water so that its surface was about lcm beneath the water level, and the mucosal surface was observed through the water with a video microscope (Scopeman; Moritex Corporation, Tokyo, Japan). The range of magnification used, i.e., the ratio of the length on a 14-inch monitor to the actual length, was 50x to 200x.
Minute lesions detected under 50• magnification were subsequently observed in detail under 200x magnification, and the center of the lesion was microdissected under the monitor. These specimens were embedded in paraffin wax, cut into 5-gm sections, and stained with hematoxylin eosin (H&E) for histopathological diagnosis. After it was confirmed that the lesion detected by video microscopy was a solitary intestinal metaplastic focus, the embedded specimen was cut and examined again to determine whether it was the incomplete or the complete type of intestinal metaplasia 2 histologically and/or by mucin histochemistry. Periodic acid-Schiff (PAS) staining, Alcian blue pH 2.5-PAS (AB 2.5-PAS) double-staining, and high iron-diamine-AB 2.5 (HID-AB) double-staining techniques were also used.
The diagnosis of intestinal metaplasia was based on the presence of goblet cells stained with AB 2.5 in the lesion. In the complete intestinal metaplasia, diagnosis was based on the presence of Paneth cells in addition to goblet and absorptive cells. Regarding incomplete intestinal metaplasia, the presence of goblet cells stained with HID was a supplementary diagnostic factor. 10 We evaluated the magnified features of the mucosal surface of the lesions and classified them according to their pit pattern, which consisted mainly of elevations and depressions of the surface. We also investigated the relationship between the different superficial features and the type of intestinal metaplasia defined by the histological and/or mucin histochemical findings.
Results
Using the video microscope, we detected and dissected 294 minute lesions in 225 specimens. Retrospectively, almost none of the minute lesions could be detected macroscopically. Seventy-four minute lesions were histopathologically identified as intestinal meta- Of the 74 lesions found, 34 were considered to be solitary intestinal metaplastic foci, since, histopathologically, their background mucosa rarely showed metaplastic changes. Table 1 shows the clinicopathological background of the patients bearing these 34 minute lesions. The magnified appearance of each lesion showed characteristic features easily distinguishable from the surrounding areas. We classified 32 of the 34 lesions into three types according to their pit patterns. (Two lesions were unclassified because observation was hampered by a thick mucous coating on the mucosal surface.) Table 2 shows the schema of the pit pattern for each type of lesion, the distribution of each lesion, and the histopathological and mucin histochemical findings. In each schema, the depressions of the surface are shown as blackened areas.
Type A lesions (n = 5, mean size 1.6mm), showed a mesh-like appearance (Fig. 1) . The grooved pits were narrower than those of the surrounding areas. The elevations, nodule-like lesions, were irregular in shape and size, and were partly in contact with each Depressions of the surface are shown as blackened areas HID, High iron-diamine; IM, intestinal metaplasia 2).
Type B lesions (n = 15, mean size 1.3 mm), showed a villoid appearance (Fig. 3) , i.e., under higher magnification, these lesions resembled intestinal villi. The elevated lesions, which demonstrated a relatively orderly distribution and a slightly bent ellipsoidal shape, corresponded histopathologically to the protruding areas of the superficial epithelium (Fig. 4) . The grooved pits, which corresponded to the depressions seen on the surface, were wider than those of type A lesions. It was difficult to classify some of the lesions as type A or type B, and we did it based mainly on the width of the grooved depressions. Most Type C lesions (n = 12, mean size 1.2ram), showed tubular pits (Fig. 5 ). The scattered pits had a relatively orderly distribution and some pits were branching. Histopathological findings showed an intermediate appearance between that of type A and that of type B lesions (Fig. 6) .
Discussion
There have been many studies of intestinal metaplasia of the stomach. :-6 Because this change in the gastric mucosa is more frequent among Japanese than among people of other nationalities and it is often associated with gastric cancer, 2 this problem has prompted investigators, especially Japanese, to study it from the clinical 5 and histopathological viewpoints. 3'4'6 Suzuki et al. 5 reported the usefulness of endoscopic diagnosis using methylene blue for the staining procedure. Most lesions in tissue specimens, however, have been detected by the Tes-Tape method reported by Kawachi et al., 4 or were incidental findings obtained during routine histological examination. 3'6 The Tes-Tape and endoscopic staining methods are useful for investigating the distribution of intestinal metaplastic lesions, but they are thought to be less accurate in the case of minute lesions. As for incidentally detected minute lesions, their exact spreading and distribution are unknown. We have previously reported that the video microscope allowed us to observe the magnified appearance of the gastric mucosal surface. 7,s Moreover, we found that the magnified features of the pit pattern of a lesion were correlated with its histopathological characteristics. 11 These findings were in agreement with those reported by Yoshii, 9 which he detected employing a dissecting microscope. In this study, all the 34 minute intestinal metaplastic lesions detected by video microscopy, except for two, showed a characteristic pit pattern, which was distinguishable from that of the surrounding areas.
Histopathological examination revealed that all the type A lesions corresponded to incomplete intestinal metaplasias. The mesh-like appearance of this type of lesion may be due to the presence of the dense superficial epithelium in the metaplastic focus. Most type B lesions corresponded to complete intestinal metaplasias. Although some of the lesions were difficult to classify, we believe that the pit pattern of these lesions was morphologically closer to that of the small intestine, as previously reported by Yoshii. 9 As for type C lesions, the significance of their magnified features is unknown. However, the arrangement of tubular pits and the slight branching is close to that of adenoma or very well differentiated adenocarcinoma. H Because the tissue specimens we examined were obtained from elderly patients with gastric cancer, it is possible that they may be inappropriate for the investigation of the early phase of intestinal metaplasia. Moreover, the minute lesions detected here were few, and the diagnostic criterion for intestinal metaplasia subtypes is still unclear. Therefore, it may be controversial, on the basis of these findings, to establish a definite relationship between the magnified features and the subtype of intestinal metaplasia. Nevertheless, it is very important to detect minute lesions, such as minute gastric cancer, ~ to investigate their histogenesis. Thus far, such lesions have been reported mainly as incidental histological findings, despite the recent technical advances in endoscopy. In this article, we have reported, for the first time, the intentional detection of minute lesions, intestinal metaplastic loci <2 mm in diameter, and the magnified features of the pit patterns.
In conclusion, we believe that the method described here is a very simple and useful one for the detection of minute lesions which cannot be detected macroscopically. Moreover, our findings demonstrate that the magnified features of the mucosal surface are indicative of the histopathological subtype of minute intestinal metaplastic lesions.
